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This invention relates to a protective bushing 
for electrical apparatus, and is especially adapted 
for use in connection with transformers, and 
particularly those used in the high-tension dis 
tribution systems. . 

In the past, it has been the practice to install, 
either in the transformer or closely adjacent 
thereto, a lightning arrester for each line wire, 
and in many cases, also a fuse cut-out, the leads 
being taken into the transformer through suit 
able separate insulators or bushings. 

It is the principal object of my invention to 
combine in one piece of apparatus, all of these 
protective features, in addition to others, and I 
have chosen to combine these features into a new 
type of bushing through which current is con 
veyed to the transformer or other electrical ap 
paratus with which the bushing may be used. 
By combining into one piece of apparatus, a 

bushing, lightning arrester and distinctive type 
of cut-out, I have reduced the overall initial cost 
of such equipment, as well as the cost of instal 
lation and maintenance. 
These and other objects will be apparent to 

one skilled in this art, on a reading of the speci 
fication, taken in connection with the annexed 
drawings, wherein: 

Figure 1 is a half-elevational and half-sec 
tional view through my improved form of pro 
tective bushing. 

Figure 2 is a part-Sectional view, similar to the 
left hand side of Figure 1, but showing a modified 
construction. 

Figure 3 is a sectional view through the con 
tacts used in the circuit breaker part of the 
mechanism. 

Figure 4 is a sectional view on the line 4-4 of 
Figure 1. 

Figure 5 is a perspective view of one of the de 
tail pieces used in the apparatus. 

Figure 6 is a view on an enlarged scale, partly 
in section and partly in elevation, of the lower 
part of the device shown in Figure 1. 

Figure 7 is a view on the line T-T of Figure 6. 
Figure 8 is a view similar to Figure 6, but taken 

at right angles thereto. 
Figure 9 is a view on the line 9-9 of Figure 8. 
Figure 10 is an elevational view, on a reduced 

scale, of the bushing, showing it installed in a 
transformer casing, with means for resetting 
the circuit breaker part of the bushing. 

Figure 11 is an interior view of the two portions 
forming the cap, with One of the arrester gap 
parts in assembled position therein. 

(C. 175-30) 
Figure 12 is a plan view of one of the arrester 

elements. 
Figure 13 is an elevational view of the circuit 

breaker mechanism mounted within the interior 
of the bushing. 

Figure 14 is a view on the line 4-4 of Fig 
ure 13. 

Figure 15 is a plan view looking down on the 
top of the thermostat, with the tubular movable 
member associated thereWith. 

Figure 16 is a part-sectional and part-eleva 
tional view through the contact and assembly 
cylinder shown next to the interior lower portion 
of the insulator of the bottom part of Figure 1. 

Figure 17 is a perspective view of the two types 
of control pawls used for controlling the circuit 
breaker. 

Figure 18 is a view of certain of the circuit 
breaker parts after the breaker has been tripped, 
and with certain of the moving parts at substan 
tially their lowermost pcsition. 

Figure 19 is a view similar to Figure 18, but 
at right angles thereto. 

Figure 20 is a view of the parts shown in Figure 
18, but during the Operation of resetting the 
circuit breaker. 

Figure 21 is a view at right angles to Figure 20, 
but at a further point in the cycle of the reset 
ting operation. 

Figure 22 is a view similar to Figure 20, but 
with two of the control pawls moved to normal 
lock position, and just before the armature drops 
into position to lock the pawls in the position as 
shown in Figure 6. - 

Figure 23 is a view similar to Figure 22, but 
taken at right angles thereto, showing the posi 
tion of the other set of control pawls in manual 
trip position. 

Figure 24 is a view after the armature has 
dropped to the pawl-locking or trigger position 
of Figure 6, and with the plunger and thermo 
stat device carried on the plunger in the act of 
moving downwardly to the position of Figure 1. 

Figure 25 is a view similar to Figure 24, but at 
right angles thereto. 

Referring now to the drawings, wherein like 
numbers refer to corresponding parts in the 
various views, is an insulator of suitable ma 
terial, Such as porcelain or quartz, having a 
skirt 2. The insulator is seated in the upper 
part 3 of a metallic connector. This union may 
be accomplished in any one of a number of ways, 
but the union is preferably enhanced by a se 
ries of cooperative indentations 4. The lower 
part 5 of the metallic connector carries an in 
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sulator 6 which may or may not be similar to 
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as to kind of material, but it should be strong and 
of good insulating qualities. The connector is 
provided With a flange for mounting the bush 
ing in a part of the transformer casing, such as 
the cover 8. 
A metallic cap, having a fange portion 9, is 

attached to the upper end of the insulator 
through the medium of a cementitious material 
O which engages indentations or corrugations 
on the insulator . The cover portion 2 of 

the cap may be fastened to the flange portion 
9 in any satisfactory manner as by set screws 3. 
The cover portion 2 has a projection or stem 4 
With a notch 5 therein to receive a line conduc 
tor 6 which may be held in the notch 5 by a 
Set ScreW. T. 

Mounted within the inner part of the cap is an 
annular metallic Spark gap member 8, the same 
being held to the cover f2 by a plurality of screws 
9, and having an annular spark gap edge 20. 

Within the central space within the member 8 
is mounted a spring 2 which presses a circuit 
contact member 22, having an annular flange 
23, into contact with an annular seat 24 formed 
in the member 8. To carry the current from 
the conductor 6 and cover 2 to the contact 22, 
a flexible conductor 25 is used, the same being 
attached to the respective parts in any satisfac 
tory manner as by Screws 26. 

Positioned on the lower part of the annular 
seat 24, is a cylindrical insulator 27, and be 
tween this insulator and the interior surface of 
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the insulator , is a mass of finely divided high 
resistance material 28, such as carborundum, 
which is held in place at the top by a flanged 
metallic washer 29. An annular ring 95 of in 
sulating material, similar to that of the tube 27, 
is positioned between the tube 27 and the con 
nection on the interiorly projecting part of the 
flange . Positioned on the washer 29, is an an 
nular insulator 30 which in turn supports an an 
nular double-contact spark gap member 3, one 
of the gap edges 32 being positioned to cooper 
ate with the gap edge 20, while the other gap 
edge 33 cooperates with the metallic washer 29 
to give a double-series air gap. The members. 8 
and 3 are separated by an insulator 34. Since 
the material 28 is positioned on the surface of 
the connector 7, this in turn is connected to the 
casing of the transformer, which is usually 
grounded, and the interior lightning arrester cir 
cuit will be from the cover 2 of the member 8 
through the gaps 20-32, 33-29, through the 
material 28, to ground. 

Positioned within the insulator 6 is another 
insulator 35 of strong material, such as fiber, 
having an annular flange 36 interlocking with an 
annular flange 37 on the insulator 27. Resting 
against the flange 37, is the bottom part 38 of a 
double-cylindrical core member of magnetic 
material, and positioned between the inner cyl 
inder 39 thereof, and the outer cylinder 40, is an 
electro-magnetic winding 4. As will be seen 
from Figure 1, the end of the core cylinder 39 is 
shorter or does not extend downwardly as far 
as the cylindrical core portion 40 which has a 
flange 42 which overlaps and engages the end of 
the insulator 35. 

Positioned below the flange 42, is a tux-gath 
ering washer or member 43 of magnetic material 
Such as steel. Below the member 43 is an annu 
lar ring 44 of non-magnetic material which is 
fastened to the flange 42 through the washer or 
n-ember 43 by screws 45. Preferably integral 
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with the ring 44, and depending therefrom, are 
a plurality of sets of arms 46 and 47. The set of 
arms 46 supports pawls 48, while the arms 47 
Support the type of pawl shown at 49 in Figure 17. 

Passing through the inner core member 39 and 
through the cylindrical insulator 27, is a plunger 
50, on the upper end of which is carried a contact 
member 5 of suitable contact material such as 
copper, to cooperate with the contact 22. Sur 
rounding the upper end of the plunger 50, is a 
Spring 52 which, when the plunger is in the closed 
position shown in Figure 1, tends to urge the 
plunger downwardly to separate the contacts 5 
and 22. The Spring 52 is seated in any satis 
factory manner in the contact 5 and anchored 
thereto, and on a seat 53 located on the upper 
end of the core of the electro-magnet and also 
anchored thereto. The electro-magnet, it may 
be noted in passing, has the external cylindrical 
portion slotted at 54, and the internal cylinder 
Slotted at 55 to prevent eddy currents being set 
up in the core. If desired, a guide collar 56 may 
be used in the position indicated to provide a 
Central bearing for the plunger 50. - 

LOOsely mounted on the plunger 50, is an arma 
ture 57 in the form of a cylinder having an annu 
lar flange 58 which extends outwardly, to be en 
gaged by the ends 59 of the pawls 49, to hold 
them in what I term set or trigger position. 

Fastened to the plunger or shaft 50, below the 
armature 57, in any satisfactory manner as by 
Screw-threads 60, and a screw 6, is a collar 62 
having a flange 63 extending away from the 
pilinger into engagement with the ends 64 of the 
pawls 49 pivoted at 65 to their respective arms 
47, all as more clearly shown in Figure 6. 

Fastened to the bottom of the plunger 50, 
through the medium of a collar 66, is a thermo 
Static device 67. Passing through the hollow 
center of the thermostat 67, is a tubular mem 
ber 68 having an annular disc 69 fastened there 
to. To the disc 69 is attached, as by means of 
Screws T0, a pair of arms 7 made of suitable 
resilient material. The arms 7 pass upwardly 
through slots 12 in the flange 63 of the collar 
62 into engagement with notches in the pawls 48 
for the purposes which will be hereinafter de 
Scribed. 
The lower end of the tube 68 terminates in 

arcuate fingers 73 which are adapted to be fas 
tened to a disc 74, the bottom of which is adapt 
ed to be engaged by the end 75 of a lever 76, 
either insulated or of insulating material, piv 
oted at 77 to an arm or bracket 78 carried by 
the cover 8 or some other part of the casing of 
the apparatus. Acting on the end 79 of the lever 
16, is a cam member 80 adapted to be moved in 
the direction of the arrow to cause the-lever 76 to 
push the tubular member 68 upwardly to either 
Open or close the circuit breaker, as will be later 
explained. In the showing of Figure 10, the 
bracket 8 and lever 76 are not shown in the 
exact proper position, because of lack of space 
on the drawings. It will also be noted that the 
can 80 is mounted to be rotated by a rod extend 
ing Without the casing through an arc of 180°, so 
that it will pass clear of the end 79 of the lever 
6. Where a bushing is used in connection with 

a transformer mounted on the pole, the rod for 
operating the cam 80 may be rotated by a lever 
operated from the ground by a hook-pole. 
Within the lower portion of the insulator 6, is a 

metalic collar 8? (see Figure 16) which acts to 
hold the unit of Figure i3 in place within the 
bushing. This is accomplished through the me 
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dium of the flange 82 being pushed against the 
Washer 83 by the flange nut 84 engaging a 
threaded ring 85 fastened to the lower part of 
the insulator through cementitious material 86 in 
a manner similar to that of holding the member 
9 to the insulator . 
One end of the coil or winding 4 is fastened 

by a flexible conductor to the shaft or plunger 50, 
or to a clip 8 fastened to the flange 63 of the 
collar 62. The other end of the winding 4 is 
fastened by a flexible lead to the cylindrical 
bushing 8?, which is preferably of copper, and 
the exterior connection may be made to the ring 
84 through a terminal 88. The connections to 
the shaft or plunger 50 and to the collar 8 are, 
for the purpose of clarity, not shown, but from 
what has been said, it will be clear that a circuit 
through the circuit breaker portion of the bush 
ing will be from the cover 2 through the fiex 
ible connector 25 to the breaker contact 22, to 
Contact 5, through the plunger 50 and flexible 
lead therefrom, to the winding 4 and through 
the winding and other flexible lead to the bush 
ing. 8 and ring 84, to the terminal 88. It will 
also be seen that the circuit through the breaker 
mechanism is in shunt, or parallel with the light 
ning arrester circuit first described. 
There is also a second arrester circuit which is 

provided to take care of excessive surges which 
may come to the apparatus by way of the con 
ductor 6, and this path is from the cap at the 
top of the arrester , over the skirt 2, to the con 
nector 3 which is grounded. This auxiliary ar 
rester circuit is brought into action by reason 
of the high-resistance material 28 which, under 
surge conditions, becomes ionized and a more or 
leSS good conductOr. The resistance of this ma 
terial will, however, never reach zero, and con 
sequently, if the surge currents are excessively 
high, the voltage built up across this resistance 
material may tend to destroy the arrester and 
puncture the tube 27. To prevent this, the ex 
terior parts are so arranged that this extraor 
dinary surge, which might bring about the con 
dition stated, will flash over the insulator as 
mentioned, this flash-over voltage being less by 
a safe margin than the voltage required to punc 
ture the insulator 2. 
In certain cases, where the voltage on the line 

requires a rather long insulator , and possi 
bly a plurality of skirts 2, it may be desirable to 
furnish extension pieces attached to the cap 9 
and the connector 3 to thereby provide an ex 
ternal gap to coordinate the interior and ex 
terior conditions under which the bushing is re 
quired to function. 

. The operation of the circuit breaker part of my 
protective bushing is depicted in Figures 18 to 
25 inclusive, but before describing this operation, 
it may be said that the circuit breaker may be 
tripped in any one of the following three ways: 

First, it may be tripped magnetically by the 
armature 57 by a predetermined overload. 
Second, it may be tripped by the thermostat 67 

on a predetermined rise of temperature withia 
the apparatus, and when using a transformer, 
the thermostat 6 is preferably positioned with 
in the oil and therefore acted on by the rise in 
temperature of the oil. 

Third, it may be tripped mechanically as here 
tofore indicated. - 

It will be clear, by reference to Figures 1 and 6, 
that the plunger 50 is held in circuit-closing po 
sition by reason of the flange 63 being held on 
the ends 64 of the pawls 49, and these cannot 

3 
be released until the armature 57 has been drawn 
upwardly by the electro-magnet 4. In case of 
an overload, the armature 5 will be attracted 
and the pawls will be released, and, due. to the 
effect of the spring 52 and the weight of the 
plunger and parts attached thereto, it will move 
rapidly downward, as indicated in Figures 18 
and 19, where the plunger and associated parts 
are shown in substantially their lowermost posi 
tion. 
While the pawls 49 are, when released, in the 

position shown in Figure 18, the pawls 48 are in 
the position shown in Figure 19, but it will be 
noted that the heels of both sets of pawls are 
prevented from contacting with the tubular 
member 8 by a tubular insulator 94 which has 
a flange positioned between the end of the tubular 
member 8 and the member 44. 
To close the circuit breaker mechanism, the 

lever 6 is actuated, as has been described, and 
the end of the lever engaging below the disc 74, 
moves the tubular member 68 upwardly so that 
the resilient arms 7 engage in steps or notches 
89 of the pawls 48. At the same time, the disc 
4 engages the collar 66, whereby the plunger 

with the thermostat is moved upwardly and the 
pawls 48 are lifted from the position of Figure 
19 to the position of Figure 21. At the same 
time, the pawls 49, positioned in a plane at right 
angles to the pawls 48, are moved from the po 
sition of Figure 18 to that of Figure 20. 
As the upward movement of the plunger is 

continued, the parts reach the position shown in 
Figures 22 and 23, at which time the spring 
fingers are about ready to drop into steps or 
notches 90 and the ends 59 of the pawls 49 are 
moved clear from the peripheral edge of the 
flange 58 of the armature. Directly thereafter, 
provided there is no overload on the line, the 
armature will drop to the position shown in 
Figure 24, it being understood that the plungar, 
after being pushed upwardly against the tension 
of the contact 22 and spring 2i, will have a short 
downward movement. 
When the contact 5 engages the contact 22, 

the upward movement of the plunger 50 tends to 
raise the contact 22 from its seat against the 
tension of the springs 2. 
On releasing the lever 76, the tubular member 

68 will carry the spring fingers downwardly, 
moving them from the notches 89 to notches 90, 
thereby holding the pawls 48 continuously 
against the armature as shown in Figures 25 
and 8. 

If, for any reason, the heat from the interior 
of the apparatus is sufficient to operate the 
thernostat 67, this will expand and lift, through 
the medium of the disc 69, the tubular or sleeve 
member 68, so that the fingers 7 will lift the 
pawls 48 to push the armature upwardly, whereby 
the trigger pawls 49 are released from engage 
ment with the peripheral edge of the flange 58 of 
the armature. Since, as has been explained, the 
tension of the spring 52 and the weight of the 
plunger is resting on the ends 64 of the pawls 49, 
they will trip and release the plunger. The re 
Setting operation is the same as before. 
Should it be necessary to trip the circuit 

breaker manually, the lever 76 is caused to act 
On the flange T4 of the tubular membar 68, there 
by pushing it upwardly so that the spring fingers 

, which are normally in the notches 90 of pawls 
48, move these pawls upwardly to a position such 
as shown in Figure 23, which lifts the armature 
5 and its flange 58 upwardly beyond the ends 
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4 
59 of the pawls 49, thereby releasing the trip 
paws 49, which will open the circuit breaker as 
has heretofore been described. 
This manual trip action just described is 

slightly different from the thermostatic action in 
which the expansion of the thermostat 67 lifts 
the tubular member 68 so that the spring fingers 

on the flange 69 act on the pawls 48 in the 
same manner as for the manual trip operation. 
The collar 69 in this thermostatic trip is always 
against the top of the thermostat 67, and in 
order to prevent undue expansion of the thermo 
stat, the collar 69 will finally come into engage 
ment with the lower end of the collar 62, which 
thereby acts as a stop-protecting device for the 
thermostat. 
From what has been said, it will be understood 

that the circuit breaker will not stay in closed 
position if an overload exists in the apparatus, or 
if the temperature of the apparatus is above the 
limit to which the thermostat 67 is adjusted. 
The bushing thus acts as a bushing to convey 

current to the apparatus and also as a circuit 
breaker to eliminate the replacament of fuses, 
and as a lightning arrester to protect the appa 
ratus. 

It will be obvious that many changes may be . 
made in the details entering into the construc 
tion of my new form of protective bushing. For 
example, while I have shown two interior series 
gaps, only one may be used, or rore than two 
may be used. Likewise, as shown in Figure 2, 
the ceramic type of insulator 6 may ba replaced 
With an insulator 9 of some other type of mate 
rial which may be threaded at 92 to engage cor 
responding threads on the lower part 5 of the 
conductor, and threaded at 93 to engage cooper 
ative threads on the flanged nut 84. 

Also, while I have specified a finely divided 
high-resistance material 28 for part of the light 
ning arrester, it is within the purview of my in 
vention to use a hermetically sealed chamber 
with a suitable gas therein which, with the co 
operating parts, will have properties similar to 
the material 28. Furthermore, while I have 
shown one skirt 2 on the insulator , a plurality 
of skirts may be used. In addition, while I have 
shown a manually operated lever 76 for resetting 
the circuit breaker, I may use an automatic 
device for this purpoS8. 
Other and further changes in the details will 

be apparent to one skilled in this art, and there 
fore, in the interpretation of the claims, I do 
not wish to be unduly limited in the scope 
thereof. 
What I claim is: 
1. A bushing for making a connection from a 

power line to an electrical apparatus such as a 
transformer, including a portion of insulating 
material for projection within the said apparatus 
and a portion of insulating material located ex 
teriorly of the apparatus with means comprising 
a metallic sleeve for joining said portions, means 
at the other end of said exterior portion for at 
taching a lead-in conductor thereto, lightning 
arrester parts comprising fixed and variable gaps 
arranged in Series and circuit breaker contacts 
all housed in cooperative relation within the ex 
terior portion, an electro-magnet located within 
the interior projecting portion, a plunger passing 
through the magnet into the exterior portion for 
operating said breaker contacts, said breaker 
contacts, plunger and magnet being connected 
so as to form a normally closed circuit through 
the bushing from said lead-in conductor one 
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side of the arrester being electrically connected 
to said conductor, a thermostat device responsive 
to rise in temperature within the apparatus on 
which the bushing is used for tripping the cir 
cuit breaker, said thermostat device being car 
ried on the lower end of said plunger at the free 
end of said interior part, an armature for said 
magnet, a spring for moving the plunger to Open 
position, and devices cooperating with the plung 
er and armature for controlling the movement of 
Said plunger. 

2. A protective bushing. as defined in claim 1, 
further characterized in that manual means are 
provided for tripping the plunger to separate said 
breaker contacts and to reset the plunger to close 
the contacts. 

3. A protective bushing as defined in claim 1, 
further characterized in that manual means are 
located on and at the lower end of the plunger 
for acting on said cooperating devices to trip the 
plunger and reset the same to circuit-closed po 
sition. 

4. A protective bushing as defined in claim 1, 
characterized in that one of said contactS is car 
ried on the upper end of the plunger while the 
other contact is resiliently held in longitudinal 
adjustment with the plunger contact, with means 
for conveying current to the said resiliently 
mounted contact. 

5. A protective bushing as defined in claim 1, 
characterized in that the said exterior portion 
includes a hollow insulator having a circumfer 
ential skirt intermediate its ends, a metallic cap 
carried on the outer end of the insulator and 
having means for attaching a current conductor 
thereto and carrying one of the circuit breaker 
contacts, a tubular insulator surrounding and 
spaced from the plunger and the inner Wall of 
the first insulator and extending longitudinally 
of the plunger, said spring being located around 
the plunger within the tubular insulator, one of 
the lightning arrester gap parts being circular in 
shape and carried by and within the cap; a Sec 
ond circularly shaped gap part mounted in 
spaced relation to the first gap part, and a maSS 
of finely divided high-resistance material located 
radially between the two first-mentioned insul 
lators and axially between the Second-mentioned 
gap part and a grounded member of the bushing. 

6. A protective bushing as defined in claim 1, 
characterized in that the said exterior portion 
includes a hollow insulator having a circumfer 
ential skirt intermediate its ends, a metallic cap 
carried on the outer end of the insulator and 
having means for attaching a current conductor 
thereto, a tubular insulator surrounding and 
spaced from the plunger and the inner wall of 
the first insulator and extending longitudinally 
of the plunger, said spring being located around 
the plunger within the tubular insulator, one of 
the lightning arrester gap parts being circular 
in shape and carried by and within the cap, said 
arrester gap part having an interiorly projecting 
flange for supporting one of said circuit breaker 
Contacts, a Spring housed within said arrester 
part and acting against said contact, a second 
circularly shaped gap part positioned around the 
upper end of Said Second-mentioned insulator 
and in spaced relation to the first-mentioned 
gap, and a mass of finely divided high-resistance 
material located radially between the two first 
mentioned insulators and axially between the 
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second-mentioned gap part and a grounded 
member of the bushing. 

7. A protective bushing as defined in claim 1, 
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2,142,188 
characterized in that the magnet core includes 
a pair of spaced cylindrically shaped members 
of magnetic material joined at the end adjacent 
the union with said exterior portion. With the 
winding of the electro-magnet between Said 
spaced members. 

8. A protective bushing as defined in claim 1, 
characterized in that the magnet core includes 
a pair of spaced cylindrically shaped members 
of magnetic material joined at the end adjacent 
the union with said exterior portion with the 
winding of the electro-magnet between Said 
spaced members, the walls of said members be 
ing preferably slotted for the purpose described, 
and arms projecting downwardly adjacent the 
lower end of the electro-magnet for Supporting 
said control devices. 

9. A protective bushing as defined in claim 1, 
characterized in that said magnet armature is 
slidably located on Said plunger and said con 
trol devices comprise at least two sets of pawls 
arcuately disposed about the plunger, one Set be 
ing normally held in trigger-acting position to 
release the plunger on actuation of said arma 
ture by the magnet, and the other set adapted 
to be operated at least by the thermostat device 
to move the armature from its trigger-holding 
position with respect to said first-mentioned set 
Of pawls. 

10. A protective bushing as defined in claim 1, 
characterized in that said magnet armature is 
slidably located on said plunger and said con 
trol devices comprise at least two sets of pawls 
arcuately disposed about the plunger, one set 
being normally held in trigger-acting position to 
release the plunger on actuation of said arma 
ture by the magnet, and the other set adapted 
to be operated by the thermostat device as well 
as by manually operated means to move the 
armature from its trigger-holding position with 
respect to said first-mentioned set of pawls. 

11. A protective bushing as defined in claim 1, 
characterized in that the magnet core includes 
a pair of Spaced cylindrically shaped members 
of magnetic material joined at the end adjacent 
the union with said exterior portion with the 
winding of the electro-magnet between said 
Spaced members, the Outer magnet core mem 
ber extending downwardly farther than the in 
ner core member, while the armature comprises 
a flanged cylinder fitting over the plunger be 
low the inner core member, and the flange of 
the cylinder extends over but below the end of 
the Outer core member. 

12. A protective bushing as defined in claim 1, 
characterized in that the magnet core includes 
a pair of Spaced cylindrically shaped members 
of magnetic material joined at the end adja 
cent the union with said exterior portion with 
the winding of the electro-magnet between said 
Spaced members, the outer magnet core mem 
ber extending downwardly farther than the in 
ner core member, while the armature comprises 
a flanged cylinder fitting over the plunger be 
low the inner core member, and the flange of 
the cylinder extends over but below the end of 
the outer core member, and further character 
ized in that two sets of pawls are arcuately dis 
posed about the plunger, one set having one set 
of their ends resting against the periphery of the 
armature flange when the plunger is in contact 
closing position, while the other parts of said 
pawls hold the plunger in circuit-closing posi 
tion, and the other set of pawls adapted to be 
operated at least by the thermostat device to 
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move the armature so the flange thereof is moved 
out of holding engagement with said pawl ends 
whereby the plunger is released to open the cir 
cuit through the bushing. 

13. A protective bushing as defined in claim 1, 
characterized in that the magnet Core includes 
a pair of spaced cylindrically shaped members 
of magnetic material joined at the end adja 
cent the union with said exterior portion with 
the winding of the electro-magnet between said 
Spaced members, the Outer magnet Core mem 
ber extending downwardly farther than the in 
ner core member, while the armature comprises 
a flanged cylinder fitting over the plunger below 
the inner core member, and the flange of the 
cylinder extends over but below the end of the 
Outer core member, and further characterized in 
that two sets of pawls are arcuately disposed 
about the plunger, one set having one set of 
their ends resting against the periphery of the 
armature flange when the plunger is in contact 
closing position, while the other parts of said 
pawls hold the plunger in circuit-closing position, 
and plural means, each individually actuatable, 
for moving the armature so the flange thereof is 
moved out of holding engagement with said pawl 
ends whereby the plunger is released to open the 
circuit through the bushing. 

14. A bushing for an electrical apparatus in 
cluding, in combination, a casing having parts 
adapted to extend exteriorly and interiorly of the 
apparatus, and comprising in part an insulator 
having a skirt and lightning arrester parts, in 
cluding an open gap and a Series high-resistance, 
and circuit breaker contacts positioned in the 
exteriorly projecting end of the casing, one of said 
contacts being electrically connected to an ar 
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rester part with means for connecting an out 
side circuit wire to one of said contacts and Said 
arrester part, an electro-magnet connected in se 
ries with said contacts, and an armature there 
for with means for controlling the operation of 
the arnature located in the interiorly projecting 
end of the casing, and a spring-actuated plunger 
positioned in both of said parts and carrying one 
of said breaker contacts and controlled by de 
vices associated with said armature. 

15. A bushing for an electrical apparatus as 
defined in claim 14, further characterized in that 
the exteriorly projecting part of the bushing ter 
minates in a metal cap to which the outside cir 
cuit wire is attached, and carrying an arrester 
gap part and One of said breaker contacts in 
resiliently mounted relation to the other breaker 
contact, the cooperating open gap part being 
electrically connected to said series resistance. 

16. A bushing for an electrical apparatus as 
defined in claim 14, further characterized in that 
the exteriorly projecting part of the bushing ter 
minates in a metal cap to which the outside cir 
cuit wire is attached, and carrying an arrester 
gap part and one of said breaker contacts in 
resiliently mounted relation to the other breaker 
contact, the cooperating open gap part being 
electrically connected to said series resistance, 
said exteriorly and interiorly projecting parts 
being joined by a metallic connector adapted to 
be grounded, the end of the series resistance be 
ing electrically joined with said connector. 

17. A bushing for an electrical apparatus as 
defined in claim 14, further characterized in that 
the exteriorly projecting part of the bushing ter 
minates in a metal cap to which the outside cir 
cuit wire is attached, and carrying an arrester 
gap part and one of said breaker contacts in 
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resiliently mounted relation to the other breaker 
contact, the cooperating open gap part being 
electrically connected to said series resistance, 
said exteriorly and interiorly projecting parts 
being joined by a metallic connector adapted to 
be grounded, the end of the series resistance be 
ing electrically joined with said connector, and 
further characterized in that an emergency 
Surge discharge gap is formed between the top 
metal cap and the metal connector over said skirt. 

18. A bushing for an electrical apparatus as 
defined in claim 14, further characterized in that 
a thernostatic device carried on the end of the 
plunger and manually operated means mount 
ed to act on the lower end of the plunger 
are provided for opening the circuit breaker con 
tacts. 

19. A bushing for an electrical apparatus as 
defined in claim 14, further characterized in that 
a thermostatic device carried on the end of the 
plunger and manually operated means mounted 
to act on the lower end of the plunger are pro 
vided for opening the circuit breaker contacts, 
said manually operated means also being used to 
move the plunger to close said contacts. 

20. A bushing for a primary lead to an enclosed 
transformer including an exterior part and a 
part extending within the transformer casing, 
Said parts being joineil by a metallic connector 
fastened to a part of the transformer casing, a 
metal cap on the exterior part for attaching said 
primary lead, a in open air gap housed within the 
confined of the cap, one of said gap parts being 
connected in series, through a normally high re 
sistance, with said connector forming an ar 
rester, circuit breaker contacts, one of which is 
resiliently mounted and electrically connected to 
said cap, and an electro-magnetic winding con 
nected in series-parallel with said arrester, a 
plunger carrying one of Said breaker contacts, a 
Spring for moving the plunger to Open position, 
an armature actuated by said winding, and de 
vices cooperating with said armature for re 
leasing the plunger, and means for restoring the 
plunger to circuit-closing position. 

21. A protective bushing as set forth in claim 
20, further characterized in that said plunger 
carries a thermostat which, under certain con 
ditions of operation, acts on said cooperating 
devices to trip the plunger. 

22. A protective bushing as set forth in claim 
20, further characterized in that said plunger 
carries a thermostat which, under certain con 
ditions of operation, acts on said cooperating de 
vices to trip the plunger, and manually operated 
means for tripping the plunger or restoring it. 

23. A protective bushing as set forth in claim 
20, further characterized in that said cap is car 
ried on the end of an insulator having a skirt. 
disposed between the cap and connector, which 
are disposed to form an external emergency surge 
ga). 

24. A protective bushing for a transformer 
having a housing, including a casing composed 
of insulators joined by a metallic connector for 
mounting the bushing in the transformer hous 
ing, with metallic caps at both ends; one cap 
acting as a receiver for a current conductor and 
for parts of a lightning arrester, other lightning 
arrester parts and an electro-magnetic circuit 
breaker having a contact connected to said re 
ceiver cap and a cooperating contact connected 
to a movable member controlled at least in part 
by Said electro-magnet all housed within the cas 
ing, and a plurality of means, within the cas 
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ing for tripping the circuit breaker, and means 
for resetting the breaker. 

25. A protective bushing for a transformer hav 
ing a housing, including a casing composed of in 
Sulators joined by a metallic connector for 
mounting the bushing in the transformer hous 
ing, with metallic caps at both ends; one acting 
at least as a receiver for a current conductor, a 
lightning arrester and a circuit breaker including 
a part connected to said receiver cap and all 
housed within the casing, and a plurality of 
means within the casing for tripping the circuit 
breaker, and means for resetting the breaker, said 
tripping means including an armature and an 
electro-magnet Connected in Series with the cir 
cuit breaker for Operating said armature, devices 
cooperating with said armature for controlling 
the circuit breaker, and at least a further means 
comprising a thermostat for operating said de 
vices to trip the circuit breaker. 

26. A protective bushing for a primary lead en 
tering an electrical apparatus, including in com 
bination in the same casing, a lightning arrester, 
and a circuit breaker electrically connected in 
series with said lead but in shunt to the arrester, 
and provided with different means for electro 
magnetically, thermostatically or manually open 
ing the breaker, with means for restoring the 
breaker to circuit-closed position. 

27. A protective bushing for a primary lead en 
tering an electrical apparatus, including in com 
bination in the Same casing, a lightning arrester 
and an electro-magnetic circuit breaker having 
itS COil and contacts connected in Series With the 
lead but in shunt with the arrester, with means 
for restoring the breaker after it has been opened. 

28. A protective bushing for a primary lead en 
tering an electrical apparatus, including in Com 
bination in the same casing, a lightning arrester 
Separated in tWO parts electrically connected in 
Series, a normally fixed air gap and a variable 
normally high-resistance gap, and an electro 
magnetic circuit breaker having its circuit parts 
electrically connected in shunt to the arrester 
parts but in Series with said primary lead and 
which can be opened by a plurality of means de 
pendent on current flow into the apparatus with 
which the bushing is used, or on the heat gen 
erated from Within the apparatus, and means 
for restoring the breaker after it has been opened. 

29. A protective bushing as set forth in claim 
28, further characterized in that an auxiliary ex 
ternal arrester gap, in shunt to the interior gaps, 
is provided to take care of excessive surges com 
ing to the bushing. 

30. A protective bushing for the purposes de 
scribed, including at least a pair of insulators ar 
ranged in tandem relation and connected by a 
metallic connector which also serves as a mount 
ing means for the bushing so one insulator ex 
tends within the apparatus to be protected, while 
the other insulator projects exteriorly thereof, an 
arrester including parts mounted within the ex 
teriorly positioned insulator, means for connect 
ing a line wire to an arrester part, said metallic 
connector acting as a ground for said arrester, 
an auxiliary flash-over gap provided on the outer 
Surface of said exterior insulatcr in multiple with 
said arrester, said metallic connector acting as 
one terminal of the flash-over gap, and means for 
transmitting Working power current through the 
bushing to the apparatus with which it is used. 

31. A protective bushing as set forth in claim 
30, further characterized in that a circuit breaker 
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having an electro-magnet is housed within and 75 
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extends longitudinally of both said bushing in 
sulators, one contact of the circuit breaker being 
electrically connected to the line side of the ar 
rester and all of the power current going through 
the bushing being transmitted through the elec 
tro-magnet, and means located within said in 
teriorly extending insulator and actuated direct 
ly by the electro-magnet for tripping the circuit 
breaker. 

32. A protective bushing for the purposes de 
scribed, including at least a pair of insulators 
arranged in tandem relation and connected by a 
metallic Connector which also serves as a mount 
ing means for the bushing so one insulator ex 
tends within the apparats to be protected, while 
the other insulator projects exteriorly thereof, a 
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line wire connector carried at one end of the in 
sulator assembly, a circuit breaker having an 
electro-magnet and cooperative parts, including 
a plunger, all housed Within and extending ion 
gitudinally of both said bushing insulators, one 
contact of the circuit breaker being electrically 
connected to the line wire connector, while the 
other cooperating contact is moved by the plung 
er, all of the power current going through the 
bushing being transmitted through the contacts 
and electro-magnet, and means located within 
said interiorly extending insulator and actuated 
directly by the electro-magnet for tripping the 
circuit breaker. 

JOBIN R. CASTON, 
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